heterogeneity in the outgassing of volatiles, specifically in the ratio of CO 2 to H 2 O, into different directions, thus providing good evidence for chemical heterogeneity in the subsurface ices in different parts of the nucleus [6] . Nuclear Surface: As described in companion papers in this session, the comet has many different terrains [7, 8] .
Some of these terrains have distinctive photometric properties (particularly the roughness parameter) as do some terrains on comet Borrelly [9, 10] . The differences in surface features suggest large differences from the surfaces of comets previously visited.
Compositional differences compared to other comets visited in situ [4] may be related to differences in spatial resolution coupled with spectral range in the near-IR. We have also derived lower upper limits on thermal inertia than previously available for any comet [11] .
Ejected Material: Based primarily on data obtained from Earth and from Rosetta [12, 13, 14] , for both of which the fields of view were far larger than for our in situ measurements, the total amount of mass ejected was of order a few ×10 4 tons, although there are still disagreements by a factor of two to three remaining to be resolved. Based on the above data and our own data, we conclude that there was a strong predominance of particles of diameter 1 to 10 microns, indicating that the surface material, which must be composed of larger particles [5] , is composed primarily of very weak aggregates at the microscopic scale. Dust-to-ice ratios are uncertain but appear to be between 1 and 5, with our own estimates being nearer the lower end of this range. The ejected material included grains of crystalline ice (of size < 10 microns) indicating little heating of the ejecta except in the first second, when the ejecta were very hot [1, 15] . There was a significant increase in the ratio of CO 2 to H 2 O vapor after the impact, larger than can likely be explained by the fact that some of the water remained as ice. There was a much larger increase in the amount of organics relative to H 2 O, but our spectral resolution does not allow us to separate the various organic constituents. There are also unidentified species, not previously seen in cometary spectra, in the ejecta. Because the line of sight is very close to the nucleus, the emission features are optically thick, making derivation of quantitative relative abundances very difficult.
